Comparative affinity labeling with reactive UDP-glucose analogues: possible locations of five lysyl residues around the substrate bound to potato tuber UDP-glucose pyrophosphorylase.
By using two reactive analogues of UDP-Glc, uridine di- and triphosphopyridoxals, we have recently probed the substrate-binding site in potato tuber UDP-Glc pyrophosphorylase [EC 2.7.7.9]. In this work, pyridoxal diphospho-alpha-D-glucose was used for the same purpose. This compound is also a reactive UDP-Glc analogue but having its reactive group on the opposite side of the pyrophosphate linkage to those of the above two compounds. The enzyme was rapidly inactivated when incubated with the compound at very low concentrations followed by reduction with sodium borohydride. The inactivation was almost completely prevented by UDP-Glc and UTP. Complete inactivation correspond to the incorporation of 1.0 mol of the reagent per mol of enzyme monomer. The label was found to be distributed in five lysyl residues (Lys-263, Lys-329, Lys-367, Lys-409, and Lys-40. All of these results were similar to those obtained previously with the other compounds, suggesting the presence of a cluster of five lysyl residues at or near the substrate-binding site of this enzyme. However, the incorporations of labels into each lysyl residue differed depending on the compounds used. The substrate retarded the incorporations in different manners. Based on the combined results of the present and previous studies, a hypothetical model is presented for the possible locations of the five lysyl residues around the substrate bound to the enzyme. This model is consistent with the kinetic properties of mutant enzymes in which the five lysyl residues were individually replaced by glutamine via site-directed mutagenesis.